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The synthesis of antenna array has a very important significance on radars, 
communication, navigation and anti-jamming and so on. The antenna patterns are 
required to produce different shapes based on the different applications. In this paper, 
the synthesis methods of the shaped beam pattern of antenna array are studied. It is 
difficult to synthesis the shaped beam with traditional methods because of its highly 
nonlinear and nonconvexity. The original synthesis problem is transformed into a 
convex optimization problem gradually based on mathematical programming in this 
paper. Then it can be solved effectively using some readily available algorithm toolkits, 
such as SeDuMi and CVX. 
First of all, the application of three kinds of mathematical programming methods 
in the synthesis of shaped power pattern is studied and summarized in this paper. Linear 
programming (LP) method can be applied to the synthesis of conjugate symmetric 
arrays, while the iterative second order cone programming (iSOCP) or semi-definite 
relaxation(SDR) can be chosen to solved the problem for the general array form. 
According to the actual application requirements, some different optimization 
objectives can be selected, such as the shaped synthesis only to meet the constraints, 
the minimization of the ripple in the shape region, the minimization of sidelobe level, 
the reconfigurable synthesis of shaped beam and focused beam and so on. 
Then, a new shaped power pattern synthesis method with the reduction of dynamic 
range ratio is proposed. it can simplify the complexity of the design of the array feed 
system and reduce the influence sensitivity of excitation error on the pattern with 
controlling the excitation amplitude dynamic rang. By introducing the auxiliary 
variable, the dynamic range of the array excitation amplitude is converted to the 
constraint of the amplitude of each array element. At last, the shaped power synthesis 
problem of antenna array can be solved by the thought of convex relaxation. What is 
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effect of mutual coupling between elements into account. Therefore, it has certain 
universality and high practical value. 
Finally, the linearly polarized shaped power pattern synthesis with sidelobe and 
cross-polarization suppression by semidefinite programming relaxation is proposed in 
this paper. What is more, we introduce a definition of the realizable co-polarization 
direction and cross-polarization direction of an arbitrary propagation direction for a 
fixed user-defined desired polarization. Using the concept of active element pattern, we  
can consider the effect of mutual coupling between elements. There is no restriction on 
the type of element and array to be synthesized. 
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